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On July  1 4 ,  1993 ,  a  survey of Lost Lake, l o c a t e d  i n  t h e  Pigeon 
R ive r  S t a t e  F o r e s t  i n  Otsego County, Michigan, was executed .  The survey 
was completed by members of t h e  Un ive r s i t y  of Michigan B i o l o g i c a l  
S t a t i o n ' s  L imology  c l a s s  under t h e  d i r e c t i o n  of D r .  Nancy Tuchman. The 
chemical ,  p h y s i c a l ,  and n u t r i t i o n a l  p r o p e r t i e s  of t h e  l a k e  w e r e  
determined a t  t h i s  t i m e  and i n  t h e  fo l lowing  l a b o r a t o r y  a n a l y s i s .  
Temperature and d i s s o l v e d  oxygen s t r a t i f i c a t i o n s  were determined.  
Conduct iv i ty  was uniform throughout t h e  water  column, i n d i c a t i n g  t h a t  
Lost  Lake is  no longe r  meromictic.  The average pH v a l u e  was 7 . 4  
sugges t ing  r e l a t i v e l y  high a l k a l i n i t y .  Ammonia, n i t r a t e ,  s i l i c a ,  
magnesium, ca lc ium and phosphate c o n c e n t r a t i o n s  w e r e  determined by 
l a b o r a t o r y  a n a l y s i s  and found t o  be t y p i c a l  of  an o l i g o t r o p h i c ,  s o l u t i o n  
l a k e .  The hardness  va lues  of Lost Lake a r e  ev idence  of h igh  calcium and 
magnesium c o n c e n t r a t i o n s .  Light  i n t e n s i t y  was found t o  permeate very 
deep i n t o  t h e  l a k e ,  wi th  a  compensation p o i n t  l o c a t e d  a t  1 4  meters .  
Chlorophyl l  a  v a l u e s  were low a s  expec ted  f o r  an o l i g o t r o p h i c  l a k e .  The 
Eckman dredge,  p lankton  tows, and b e n t h i c  sampling f a i l e d  t o  produce 
h igh  numbers of organisms. Based on t h e s e  obse rva t ions ,  w e  conclude t h a t  
Lost  Lake i s  no longe r  meromictic and i s  t r u l y  an o l i g o t r o p h i c  l a k e .  
Lost Lake i s  a deep calcium carbona te  l a k e  t h a t  l i e s  i n  
Pigeon River  County S t a t e  Fo res t  i n  Ostego County, Michigan 
(T32N, RlW;  s e c t i o n s  2 , 3 )  . The l a k e  i s  c i r c u l a r  with no 
s h o r e l i n e  development and t h e  b a s i n  drops s t e e p l y  down from 
t h e  edge. The watershed i s  extremely s t e e p  a s  w e l l  and t h e  
s l o p e  of t h e  shore  and lake  forms a deep c o n i c a l  b a s i n .  A s  a 
s o l u t i o n  l a k e ,  Lost Lake w a s  probably formed when ground 
water  eroded away some of t h e  surrounding l imes tone  causing 
it t o  c o l l a p s e ,  forming t h e  b a s i n .  From t h e  t o p  of t h e  s t e e p  
h i l l ,  Lost Lake appears a deep emerald green c o l o r  due t o  
t h e  abundance of  calcium carbona te .  
Ground water ,  runof f ,  and p r e c i p i t a t i o n  a r e  t h e  only  
sources  of water  f o r  t h i s  o l i g o t r o p h i c  seepage l a k e .  Due t o  
t h e  sceep n a t u r e  of Lost Lake 's  s h o r e l i n e  and b a s i n ,  t h e  l ake  
i s  s h e l t e r e d  from almost a l l  wind which p r e v e n t s  t h e  
n u t r i e n t s  of t h e  l ake  from mixing. In  t h e  p a s t  Lost Lake has 
been c l a s s i f i e d  a s  a  meromictic l a k e  ( L a t t a ,  1 9 6 2 ) .  A 1992 
survey completed by Kaufman, Nida, and OtConnor hypothesized 
t h a t  Lost Lake no longer  d i sp l ayed  meromictic p r o p e r t i e s .  
Data c o l l e c t e d  on J u l y  1 4 ,  1993 a f f i r m s  t h i s  hypo thes i s  which 
w e  i n t e n d  t o  prove.  While we concur wi th  1992 hypothes i s  
t h a t  Lost Lake i s  no longer  meromictic, we a rgue  t h a t  t h e  
l a k e  shows on ly  o l i g o t r o p h i c  c h a r a c t e r i s t i c s  and not  t hose  
a s s o c i a t e d  wi th  t h e  "ontogenet ic  s t a g e  between o l igo t rophy  
and mesotrophy" (Kaufman e t  a l . ,  1992) . 
Lost Lake was surveyed on t h e  14 th  of J u l y  1 9 9 3  by t h e  
twelve members of D r .  Nancy Tuchrnan's Limnology c l a s s  a t  t h e  
Un ive r s i t y  of Michigan's  B io log ica l  S t a t i o n .  The fo l lowing  
t e s t i n g  procedures  were followed i n  accordance wi th  Standard 
a t e r  (APHA, 
1 9 8 9 ) .  
I n  o r d e r  t o  determine t h e  d i f f e r e n t  t empera ture  s t r a t a  
of  t h e  l a k e ,  a  Hydrolab Instrument c l u s t e r  was used. 
Measurements were taken a t  1 meter i n t e r v a l s  from t h e  su r f ace  
t o  t h e  deepes t  bas in  of t h e  l ake  a t  15 meters .  The 
epi l imnion  w a s  between 0-3.5 meters deep, t h e  metalimnion 
occur red  between 3 .5 -8 .5  meters ,  and t h e  hypolimnion f e l l  
below 8 . 5  meters .  The temperature  da t a  c o l l e c t e d  w i l l  be of 
g r e a t  use  i n  ana lyz ing  t h e  s o l u b i l i t y  of oxygen and o t h e r  
chemicals ,  n u t r i e n t s  found, water  d e n s i t y ,  s t r a t i f i c a t i o n ,  
and o t h e r  b i o l o g i c a l  c h a r a c t e r i s t i c s  of Lost Lake. 
The concen t r a t i on  of d i s s o l v e d  oxygen (mg/L) was 
determined i n  t h e  lake  a t  1 meter i n t e r v a l s  u s ing  t h e  
Hydrolab Instrument C l u s t e r  and t h e  YSI Dissolved Oxygen 
Meter.  A d i s s o l v e d  oxygen p r o f i l e  w a s  c o n s t r u c t e d  from t h e s e  
v a l u e s .  Hypothe t ica l  carbon d iox ide  va lues  were taken  a s  an 
i n v e r s e  of  t h e  d i s so lved  oxygen p r o f i l e .  Furthermore, t h e  
p e r c e n t  s a t u r a t i o n  of oxygen was determined us ing  d i s s o l v e d  
oxygen va lues ,  temperature  va lues ,  and an Oxygen S a t u r a t i o n  
Nomagram (Wetzel,  1983) . 
Conduct iv i ty ,  measured i n  pmhos/cm, and p H  va lues  were 
a l s o  ob ta ined  us ing  t h e  Hydrolab Instrument C l u s t e r  a t  1 
meter  i n t e r v a l s .  
From t h e  depths  determined by t h e  temperature  p r o f i l e  of 
t h e  l ake ,  water  samples were c o l l e c t e d  from each s t r a t a  a t  
1 . 5  meters  (ep i l imnion)  , 5 . 0  meters (metalimnion) , and 1 4  
meters  (hypolimnion) . From each s t r a t a  f o u r  water  samples 
were taken  and were placed i n  a c i d  washed poly b o t t l e s .  The 
f i r s t  b o t t l e  contained 125 m l  of water  f o r  t e s t i n g  of 
a l k a l i n i t y  and hardness .  The second b o t t l e  con ta ined  water 
f i l t e r e d  through . 4 5  pm a c i d  soaked Mi l l i po re  f i l t e r  us ing  a 
Swinex s y r i n g e .  This b o t t l e  was a c i d i f i e d  wi th  concent ra ted  
s u l f u r i c  a c i d ,  and was used f o r  t e s t i n g  of  ammonia and 
n i t r a t e .  The t h i r d  b o t t l e  con ta ined  u n t r e a t e d  f i l t e r e d  water 
and w a s  used f o r  t e s t i n g  of phosphorus and s i l i c a .  The 
f o u r t h  b o t t l e  con ta ined  125 m l  of f i l t e r e d  water  and n i t r i c  
a c i d .  This  b o t t l e  w a s  used i n  t e s t i n g  heavy meta l s  and 
c a t i o n s .  These b o t t l e s  were r e f r i g e r a t e d  i n  t h e  l a b  u n t i l  
a n a l y s i s .  
Using t h e  temperature  s t r a t i f i c a t i o n  in format ion ,  
q u a n t i t a t i v e  v e r t i c a l  p lankton tows were taken with  a  
Wisconsin n e t .  These v e r t i c a l  tows were taken  from t h e  
bottom of t h e  epi l imnion t o  t h e  s u r f a c e ,  t h e  bottom of  t h e  
metalimnion t o  t h e  su r f ace ,  and t h e  bottom of t h e  hypolimnion 
t o  t h e  s u r f a c e .  Soda water w a s  added t o  each sample t o  
n a r c o t i z e  t h e  organisms.  Koechies was added a s  a  f i x a t i v e .  
These tows were used t o  survey and q u a n t i f y  t h e  phytoplankton 
and zooplankton p re sen t  i n  t h e  l a k e .  
In  o rde r  t o  ob ta in  informat ion about how f a r  l i g h t  
t r a v e l s  through t h e  waters  of Lost Lake, a  photometer was 
used t o  measure t h e  l i g h t  i n t e n s i t y  a t  one meter increments 
i n  t h e  deep bas in  of t h e  l a k e .  Seve ra l  read ings  were taken 
a t  each meter and were averaged t o  o b t a i n  l i g h t  i n t e n s i t y  i n  
p ~ i n s t e i n / m ~ / s e c o n d .  The compensation p o i n t  was t hen  
c a l c u l a t e d  a t  a  depth of one percen t  of s u r f a c e  l i g h t .  A 
s e c c h i  d i s k  was used t o  e s t ima te  t h e  compensation p o i n t  of 
l i g h t  i n  Lost Lake. From t h e  cons t ruc t ed  l i g h t  p r o f i l e ,  
dep ths  of  t h e  upper, middle, and lower eupho t i c  zones were 
c a l c u l a t e d  and wa te r  samples were o b t a i n e d  from a  Van Dorn ' 
a t  3 . 5  m e t e r s ,  7 . 0  mete r s ,  10 .5  meters r e s p e c t i v e l y .  These 
w a t e r  samples were f i l t e r e d  th rough  .45m M i l l i p o r e  f i l t e r s  
u s i n g  a  Swinex s y r i n g e .  The f i l t e r s  were t h e n  wrapped i n  
aluminum f o i l  and saved f o r  c h l o r o p h y l l  a n a l y s i s .  
Using an  Eckman dredge ,  b e n t h i c  sed iments  and 
macrophytes w e r e  c o l l e c t e d  i n  t h e  upper,  middle ,  lower 
l i t t o r a l ,  and p e l a g i c  zones a t  l M ,  1 .75  m, 2.75 m, and 7 . 5  m 
r e s p e c t i v e l y .  Three q u a n t i t a t i v e  i n v e r t e b r a t e  samples were 
c o l l e c t e d  i n  a . 2 1  m2 a r e a  i n  t h e  l i t t o r a l  zone u s i n g  a  
sampl ing  box and d i p n e t s .  The i n v e r t e b r a t e s  found w e r e  t h e n  
p r e s e r v e d  i n  95 p e r c e n t  e t h a n o l .  
A q u a l i t a t i v e  sample o f  a q u a t i c  i n v e r t e b r a t e s  w a s  t a k e n  
w i t h  d i p n e t s  i n  s e v e r a l  a r e a s  o f  t h e  l i t t o r a l  zone o f  Lost  
Lake and t h e n  p r e s e r v e d  i n  95 p e r c e n t  e t h a n o l .  To f i n d  a 
r e p r e s e n t a t i o n  o f  t h e  zooplankton and phy top lank ton  r e s i d i n g  
n e a r  t h e  s u r f a c e  of  t h e  l a k e ,  a  h o r i z o n t a l  p l a n k t o n  tow was 
t a k e n .  The p l a n k t o n  found w e r e  n a r c o t i z e d  i n  soda  wa te r  and 
p r e s e r v e d  i n  Koechies s o l u t i o n .  
Before  l e a v i n g  Lost  Lake, s e v e r a l  s p e c i e s  o f  p l a n t s  were 
c o l l e c t e d  i n  a r e a s  of t h e  l i t t o r a l  zone a l o n g  w i t h  rocks  
c o n t a i n i n g  ca lc ium c a r b o n a t e  d e p o s i t s .  
atorv w v s r s  
To d e t e r m i n e  Lost L a k e ' s  a l k a l i n i t y  and h a r d n e s s ,  
s t a n d a r d  t i t r a t i o n  methods, a s  d e s c r i b e d  i n  m d s  f o r  the 
L 
on of  Water a-tewats, were used ( 1 9 8 9 )  . The 
Technicon AutoAnalyzer I1 w a s  employed t o  determine t h e  
concen t r a t i ons  of  ammonia, n i t r a t e ,  phosphorus, and s i l i c a .  
To d i scove r  t h e  abundance of t h e  c a t i o n s  caf* and M ~ + +  found 
i n  t h e  l ake ,  The Flame Atomic Absorption Spectrophotometer 
w a s  u t i l i z e d .  Using t h e  Turner I11 Flurometer,  t h e  amount of 
ch lo rophy l l  A p r e s e n t  i n  Lost Lake w a s  c a l c u l a t e d  (APHA, 
1989 )  . 
The zooplankton and phytoplankton from t h e  v e r t i c a l  and 
h o r i z o n t a l  p lankton  tows were i d e n t i f i e d  i n  t h e  l abo ra to ry  
f o r  q u a n t i t a t i v e  and q u a l i t a t i v e  a n a l y s i s .  Species  l i s t s  and 
pe rcen t  s p e c i e s  were compiled from t h i s  d a t a  and t h e  r e s u l t s  
a r e  l i s t e d  i n  f i g u r e s  13-15. The b e n t h i c  i n v e r t e b r a t e s  and 
t h e  a q u a t i c  macrophytes were compiled and pu t  on a  spec i e s  
composition L i s t  (F ig .  12 )  . 
Results 
The temperature  p r o f i l e  of Lost l a k e  d i s p l a y s  t y p i c a l  
summer thermal  s t r a t i f i c a t i o n .  The epilirnnion i s  de f ined  from 
3 . 5  meters t o  t h e  su r f ace  of t h e  l a k e  wi th  a  temperature  drop 
of 1.1 OC i n  3 . 5  meters of v e r t i c a l  drop.  The range of t h e  
metalimnion c o n s i s t e d  of t h e  a r e a  between 3.5 t o  8 . 5  meters 
wi th  a  cumulative temperature  drop of 8.6OC (See F i g .  1 ) .  
The thermocl ine ,  o r  p lane  of maximum r a t e  of temperature  
d e c r e a s e  w i t h  t h e  r e s p e c t  t o  d e p t h  (Wetzel ,  1 9 8 3 ) ,  o c c u r r e d  
between 4 and 5  mete r s  and d i s p l a y e d  a t e m p e r a t u r e  d rop  of 
3 . l °C.  The hypolimnion ex tended  from 8 . 5  t o  t h e  sediments  
on t h e  bot tom of t h e  l a k e  (15  mete r s  i n  t h e  d e e p e s t  b a s i n ) .  
Oxygen i s  t h e  most impor tan t  measurable  p a r a m e t e r  i n  a  
l a k e  (Wetzel  1 9 8 3 ) .  The metabolism of a l l  a e r o b i c  a q u a t i c  
organisms i s  dependent  on t h e  amount of d i s s o l v e d  oxygen i n  
t h e  l a k e .  The amount o f  oxygen i n  t h e  l a k e  p l a y s  a  key r o l e  
i n  t h e  s o l u b i l i t y  o f  many i n o r g a n i c  n u t r i e n t s .  Changes i n  
n u t r i e n t  a v a i l i b i l i t y  a r e  governed by t h e  s h i f t s  from a e r o b i c  
t o  a n a e r o b i c  envi ronments  i n  l a k e s .  
A s  f i g u r e  2  below d e p i c t s ,  t h e  amount of  oxygen i n  Lost  
Lake is  h i g h .  The amount of  d i s s o l v e d  oxygen a t  t h e  s u r f a c e  
i s  8 . 4 8  mg/ l .  T h i s  amount i n c r e a s e s  a t  f i v e  m e t e r s  t o  11 .6  
mg/ l ,  forming a p o s i t i v e  h e t e r o g r a d e ,  o r  m e t a l i m n e t i c  maxima 
caused  by phy top lank ton  p h o t o s y n t h e s i z i n g .  The amount of 
oxygen d e c r e a s e s  i n  t h e  lower  metal imnion and upper  
hypol imnion t o  8 . 8  mg/ l .  I n  t h e  lower hypolimnion a t  12 
m e t e r s  t h e  amount of  oxygen i n c r e a s e s  a g a i n  t o  a n  apex of  
1 2 . 1 9  mg/ l .  There  i s  a  t h e n  a  r a p i d  d e c r e a s e  o f  d i s s o l v e d  
oxygen approach ing  t h e  sed iments .  
P e r c e n t  oxygen s a t u r a t i o n  is  a n o t h e r  way t o  e x p r e s s  t h e  
amount o f  oxygen i n  a  l a k e .  The s o l u b i l i t y  o f  oxygen i s  
a f f e c t e d  n o n l i n e a r l y  by t e m p e r a t u r e ,  and i n c r e a s e s  
cons iderab ly  i n  co ld  wate r .  With t h e  a i d  of a nomagram, one 
can o b t a i n  t h e  percen t  oxygen s a t u r a t i o n  by determining t h e  
d i s s o l v e d  oxygen amount a t  a p a r t i c u l a r  dep th  and t h e  
tempera ture  a t  t h a t  dep th .  The percen t  oxygen va lues  f o r  
Lost  Lake a r e  p re sen ted  i n  Figure  3 below. 
The h y p o t h e t i c a l  carbon d iox ide  f i g u r e s  graphed below 
w e r e  determined a s  an i n v e r s e  of our  d i s s o l v e d  oxygen da t a .  
The l e a s t  amount of carbon d iox ide  found i n  Lost Lake i s  i n  
t h e  epi l imnion and g radua l ly  i nc reases  through t h e  
metalimnion i n t o  t h e  hypolimnion. In  reg ions  of  t h e  lake  
where carbon d iox ide  i s  h igh ly  u t i l i z e d ,  chemical processes  
induce calcium carbonate  p r e c i p i t a t i o n .  
In  ou r  survey of Lost Lake, rocks i n  t h e  l i t t o r a l  zone 
were found with  white calcium carbonate  p r e c i p i t a t e .  This 
p r e c i p i t a t e  forms a l a y e r  on t h e  su r f ace  of macrophytes t h e  
bottom sediments,  and can i n h i b i t  l i g h t  from reach ing  p l a n t s  
This  p rocess  c r e a t e s  a n u t r i e n t  poor environment 
c h a r a c t e r i s t i c  t o  t h e  reduced p r o d u c t i v i t y  i n  ca lcareous  
o l i g o t r o p h i c  l a k e s .  This  may expla in  t h e  low abundance of 
macrophytes found i n  Lost Lake (Wetzel, 1983) . 
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Figure 3 Percent Oxygen Saturation 
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The c o n d u c t i v i t y  measurements showed a g r a d u a l  i n c r e a s e  
from 320 pmhos/cm i n  t h e  e p i l i m n i o n  t o  370 pmhos/cm i n  t h e  
hypolimnion ( F i g . 4 ) .  These numbers were c o n s t a n t  w i t h  t h o s e  
normal ly  found i n  a  s o l u t i o n  l a k e .  Also of n o t e  i s  t h e  
absence  of a s h a r p  i n c r e a s e .  i n  t h e  c o n d u c t i v i t y  v a l u e s  i n  t h e  
l a k e .  
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The average pH of Lost Lake was 7 . 4 .  The h ighes t  
r ead ing  was recorded i n  t h e  epi l imnion a t  7 . 7  and t h e  lowest 
w a s  7 . 1  i n  t h e  hypolimnion (See F ig .  5 ) .  I 
A l k a l i n i t y  
A l k a l i n i t y  i s  d e f i n e d  a s  t h e  a b i l i t y  of w a t e r  t o  combine 
and n e u t r a l i z e  p r o t o n s  (Tuchman, 1 9 9 3 ) .  According t o  
Wetzel ,  " a l k a l i n i t y  r e f e r s  t o  t h e  q u a n t i t y  and k inds  of  
compounds p r e s e n t  which c o l l e c t i v e l y  s h i f t  t h e  pH t o  t h e  
a l k a l i n e  s i d e  o f  n e u t r a l i t y "  (Wetzel ,  1 9 8 3 ) .  Los t  Lake ' s  
a v e r a g e  pH i s  7 . 4 ,  which s u g g e s t s  t h a t  most of  t h e  i o n s  e x i s t  
i n  b i c a r b o n a t e  f o r m .  Lost  Lake ' s  a l k a l i n i t y  i n  t h e  
e p i l i m n i o n  was 161.625 mg CaC03/L i n  t h e  midepi l imnion,  and 
173.262 mg CaC03/L i n  t h e  metal imnion,  and a l s o  173.262 mg 
CaC03/L i n  t h e  hypolimnion.  
Concentra t ions  of n i t r o g e n  a r e  gene ra l ly  low i n  
o l i g o t r o p h i c  l a k e s  (Wetzel, 1 9 8 3 ) .  The sources  of i npu t  of 
n i t r o g e n  a r e  s u r f a c e  runof f ,  r a i n ,  and groundwater. In  
reg ions  t h a t  a r e  r i c h  i n  l imes tone ,  i nc lud ing  t h e  one i n  
which Lost Lake i s  encompassed, t h e  n i t rogen  i n  t h e  
groundwater can be a  major source  of annual  n i t r o g e n  load ing .  
I n  Lost Lake t h e  concen t r a t i ons  of n i t rogen  a r e  extremely 
low. This is  a t  f i r s t  s u r p r i s i n g  cons ider ing  t h a t  n i t rogen  
r i c h  f e r t i l i z e r  w a s  i n t roduced  i n t o  Lost Lake by Tanner. 
However, t h e  n i t rogen  must have been qu ick ly  used up a f t e r  it 
w a s  in t roduced  because even though l ake  has  undergone a t  
l e a s t  one mix s i n c e  t h e  experiment,  t h e  p r o d u c t i v i t y  i s  low. 
With r e l a t i v e l y  high amounts of phosphorous, a high amount of 
n i t r o g e n  should make t h e  l a k e  more produc t ive .  The low 
l e v e l s  of n i t r o g e n  t h a t  w e r e  recorded s i g n i f y  t h a t  Lost  Lake 
i s  n i t r o g e n  l i m i t e d  and w a s  perhaps was produc t ive  f o r  a  t ime 
a f t e r  t h e  f e r t i l i z e r  was in t roduced ,  bu t  has r e tu rned  t o  
o l i g o t r o p h i c  s t a t u s  aga in .  
According t o  Wetzel, an  o l i g o t r o p h i c  l a k e  should have 
l e s s  than  . 2  pg / l  o rgan ic  and ino rgan ic  n i t r o g e n .  In Lost 
Lake t h e  concen t r a t i ons  a r e  f a r  l e s s  than  . 2  p g / l  ranging 
from .035 t o  . 0 5 4  p g / l  n i t r a t e  and . 0 5 6  t o  .I11 p g / l  ammonia. 
The concen t r a t i ons  of ammonia a r e  h ighes t  i n  t h e  metalimnion 
and t h e  concen t r a t i ons  of n i t r a t e  a r e  lowest i n  t h e  
metalimnion. The epi l imnion con ta ins  r e l a t i v e l y  low 
concen t r a t i ons  of ammonia and high concent ra t ions  of n i t rogen  
compared t o  t h e  r e s t  o f  t h e  l a k e .  I n  t h e  a n a e r o b i c  zones of 
t h e  l a k e  t h e  n i t r a t e  i s  c o n v e r t e d  t o  ammonia by t h e  a l g a e  
l i v i n g  t h e r e  buc i s  no t  o x i d i z e d  t o  n i t r a t e  because  o f  t h e  
l a c k  of  oxygen. There fo re ,  t h e  ammonia t e n d s  t o  b u i l d  up i n  
t h e  lower  s e c t i o n s  of  t h e  l a k e .  Although t h e  n i t r o g e n  l e v e l s  
a r e  low t o  b e g i n  wi th ,  t h e  ammonia l e v e l s  a r e  low because  
oxygen p e n e t r a t e s  s o  f a r  i n t o  t h e  l a k e  t h a t  t h e  a n a e r o b i c  
zone i s  r e l a t i v e l y  s m a l l .  
F i a u r e  6 
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Orthophosphate ,  t h e  most p r e v a l e n t  form of  i n o r g a n i c  
phosphorus ,  i s  a  major c e l l u l a r  c o n s t i t u e n t  and n u t r i e n t  i n  
l a k e s .  According t o  Wetzel,  t h e  t o t a l  phosphorus i n  a l a k e  
can  be  a  measure of a  l a k e ' s  t o t a l  p r o d u c t i v i t y  and pr imary  
p r o d u c t i o n .  An overwhelming m a j o r i t y  of phosphorous i n  
f r e s h w a t e r  o c c u r s  a s  o r g a n i c  phosphates ,  c e l l u l a r  
c o n s t i t u e n t s  of b i o t a ,  and i s  absorbed t o  i n o r g a n i c  and dead 
p a r t i c u l a t e  o r g a n i c  m a t e r i a l s  (Wetzel ,  1 9 8 3 ) .  The l e v e l s  of 
o r t h o p h o s p h a t e  i n  Lost  Lake i n  t h e  e p i l i m n i o n ,  metal imnion,  
and hypolimnion a r e  6.938 pg/L, 6.938 pg/L, and 6.216 pg/L 
r e s p e c t i v e l y .  Pr imary  p r o d u c t i o n  i n  l a k e s  i s  h e a v i l y  
dependent  on t h e  amount of  phosphorous p r e s e n t .  
S i n c e  t h e  l e a s t  amount of  s i l i c a  i s  found i n  l a k e s  t h a t  
d r a i n  c a r b o n a t e  rocks  (Wetzel ,  1983), Lost  Lake is  n o t  
e x p e c t e d  t o  have a h i g h  s i l i c a  c o n t e n t .  The s i l i c a  i n  Lost  
Lake i n c r e a s e s  s h a r p l y  i n  t h e  metal imnion and t h e n  d e c r e a s e s  
a g a i n  i n  t h e  hypolimnion a s  d e p i c t e d  i n  f i g u r e  7 below. 
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Magnesium i s  c o n s i d e r e d  t o  be  a  n e c e s s a r y  micro  n u t r i e n t  
f o r  b a c t e r i a ,  a l g a e  and many ch lo rophy l lous  p l a n t s .  
~ a g n e s i u m  i s  found i n  a c t i v e  c h l o r o p h y l l .  I n  o r d e r  f o r  
p h o t o s y n t h e t i c  p l a n t  m a t t e r  t o  be f u n c t i o n a l ,  a  magnesium 
p o r p e h r i n  component must be p r e s e n t  (Wetzel,  1 9 8 3 ) .  
Magnesium p a r t i c l e s  a r e  r e l a t i v e l y  s o l u b l e  i n  wa te r ,  and 
r a r e l y  do t h e y  p r e c i p i t a t e .  There fo re ,  w i t h  low p r e c i p i t a t i o n  
and f a i r l y  c o n s t a n t  consumption r a t e s ,  magnesium l e v e l s  i n  
l a k e s  t e n d  t o  remain c o n s t a n t ,  showing l i t t l e  s i g n s  o f  
f l u c t u a t i o n .  The c o n c e n t r a t i o n s  of  magnesium a t  Los t  Lake 
a r e :  e p i l i m n i o n  11 .45  mg/L; meta l iminion 1 4 . 1  mg/L; and t h e  
hypolimnion 1 6 . 1  m g / L .  
Calcium p l a y s  a n  i n t e g r a l  r o l e  i n  p l a n t  development and 
an imal  p o p u l a t i o n s .  "Hardly a  group of f r e s h w a t e r  an imals  
e x i s t  i n  which t h e  d i s t r i b u t i o n  of  some s p e c i e s  h a s  n o t  been 
r e l a t e d  t o  c a l c i u m  concen t ra t ionn(Macan ,  1961) . Calcium i s  
used  by p l a n t s  i n  o r d e r  t o  c a r r y  o u t  growth and o t h e r  l i f e  
f u n c t i o n s .  Although it i s  c o n s i d e r e d  t o  be  a  micro  n u t r i e n t  
f o r  p l a n t s ,  c a l c i u m  i s  e s s e n t i a l .  Calcium d i s p l a y s  less 
s o l u b i l i t y  t h a n  magnesium, t h e r e f o r e  it p r e c i p i t a t e s  more 
r a p i d l y .  
Calcium i n  hard water l akes  such a s  Lost Lake t y p i c a l l y  
f l u c t u a t e s  wi th  seasona l  change. In  t h e  mid-summer months a 
s t r a t i f i c a t i o n  of  calcium concent ra t ions  should be p r e s e n t .  
I n  t h e  s p r i n g  and f a l l  months, calcium t ends  t o  d i s p l a y  l e s s  
d e f i n e d  s t r a t i f i c a t i o n .  
I n  s o f t  water  l akes ,  calcium does no t  show seasona l  
v a r i a t i o n s  and r a r e l y  reaches  t h e  s a t u r a t i o n  l e v e l s  of  t h e  
ha rd  water  l a k e s  (Wetzel, 1983) . S o f t  water  organisms a r e  
no t  a b l e  t o  u t i l i z e  s u b s t a n t i a l  l e v e l s  of calcium and 
t h e r e f o r e  t h e  consumption r a t e s  a r e  lower.  
Calcium l e v e l s  i n  Lost Lake were: epilimnion-- 4 4 . 5  
mg/L, t h e  metalimnion--58 mg/L, and t h e  hypolimnion-- 58 
mg/L. The l e s s e r  va lue  i n  t h e  epi l imnion can be expla ined  by  
phytoplankton and l i t t o r a l  f l o r a  undergoing pho tosyn the t i c  
a c t i v i t y .  
The calc ium l e v e l s  of Lost Lake were cons iderab ly  h igher  
t han  t h o s e  of o t h e r  non-marl l akes  i n  t h e  1993 s tudy .  The 
d a t a  from 1993 a l s o  showed a much h igher  l e v e l  of 
s t r a t i f i c a t i o n  between t h e  epi l imnion and metalimnion than  
t h e  s tudy  completed i n  1992. Also no t i ced  dur ing  t h e  1993 
survey of Lost  Lake w a s  calcium carbonate  p r e c i p i t a t e  found 
on rocks  i n  Lost Lake 's  l i t t o r a l  zone. This whi te  chalky 
subs tance  w a s  not  seen i n  o t h e r  l a k e ' s  s t u d i e d  i n  Northern 
Michigan. A s torm provoking mixing occurred prev ious  t o  t h e  
completion of t h e  1992 s tudy,  mixing t h e  l ake  water 
thoroughly and des t roy ing  any s t r a t i f i c a t i o n  t h a t  might have 
been present. It appears that such was not the case with the 
July 14, 1993 water samples. 
Hardness 
Hardness is a combined measure of the calcium and 
magnesium salts which are present in a lake's water. 
Hardness values are used to determine the quality of water. 
Lost Lake's hardness values were as follows: middle 
epilimnion 178.26 mgCaC03/ml; middle of metalimnion 175.52 
mgCaC03/ml; and the middle of the hypolimnion 176.94 
mgCaC03/ml. Lakes with values over 100 ppm are considered to 
be hard water lakes (Tuchman, 1993). It would be expected in 
a calcium carbonate rich lake such as Lost Lake that a sharp 
increase between the epilimnion and metalimnion would be 
present due to the precipitating calcium out of the 
epilimnion, however in our situation all of the numbers were 
relatively even. The hardness of Lost Lake is a result of the 
calcium and magnesium levels which are present throughout 
each strata of lake water. 
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LOST LAKE LIGHT INTENSITY 
ON JULY 14,1993 
Chlorophyll a is used to determine the amount of 
phytoplankton biomass in a lake. It provides an estimate of 
the primary productivity of a lake. The amounts of 
chlorophyll a in the three layers of Lost Lake are . 5 0  pg/L 
in the epilimnion, .54 pg/L in the metalimnion, and 1.37 pg/L 
in the hypolimnion. In Lost Lake most of the chlorophyll a 
is concentrated in the hypolimnion. The biomass decreases 
slightly from the epilimnion to the metalimnion. 
LOST LAKE JULY 14,1993 
CHLOROPHYLL A 
(Pg/l) 
3.5 meters 7.0 meters 10.5 meters 
An Eckman Dredge was used  t o  de te rmine  t h e  p h y s i c a l  
p r o p e r t i e s  o f  t h e  b e n t h i c  sediments  of Los t  Lake. Four 
samples were t a k e n ,  one i n  t h e  upper  l i t t o r a l  zone (1 m ) ,  one 
i n  t h e  m i d - l i t t o r a l  zone ( 1 . 7 5  m ) ,  one i n  t h e  lower l i t t o r a l  
a r e  ( 2 . 7 5  m )  , and  one i n  t h e  p r o f u n d a l  zone ( 7 . 5  m) . 
SEDIMENT ANALYSIS 
The b e n t h i c  i n v e r t e b r a t e s  t h a t  t h e  Eckman dredge team 
found were few and f a r  between.  There were a  few chaoborus 
and many Mol luscs .  Other  t h a n  c r a y f i s h ,  l i f e  i n  t h e  l i t t o r a l  
zone w a s  n o t  abundant .  Th i s  s c a r c i t y  of  organisms w a s  
expec t ed  due t o  t h e  o l i g o t r o p h i c  n a t u r e  o f  t h i s  l a k e .  
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The v a r i e t y  o f  macrophytes found i n  Lost  Lake was s p a r c e .  
Swamp milkweed, Asc lup ia  I n c a r n a t a  Gran in ie ,  w a s  found i n  t h e  
upper  l i t t o r a l  zone.  In t h e  middle l i t t o r a l  zone Nymphaea 
F o n t i n a l i s ,  o r  wa te r  l i l l i e s  were c o l l e c t e d  and i d e n t i f i e d .  
Los t  Lake 's  l a c k  of  macrophyte v a r i e t y  can be  a t t r i b u t e d  t o  
i t s  o l i g o t r o p h i c  s t a t u s .  A s  a  s o l u t i o n  l a k e ,  t h e  o n l y  
a l l o c t h o n o u s  i n p u t  i n t o  Lost  Lake i s  from groundwater  seepage  
and  r u n o f f ,  whi le  i n  o t h e r  l a k e s  v a r i e t y  of  p l a n t s  can  be 
a t t r i b u t e d  t o  r i v e r  o r  s t r e a m  i n p u t s .  
Like  t h e  macrophytes,  t h e r e  was l i t t l e  v a r i e t y  i n  t h e  
f i s h  found whi le  s e i n i n g .  A s  shown i n  t h e  f i g u r e  1 6  below, 
13.3 p e r c e n t  o f  t h e  f i s h  found were whi te  s u c k e r s  and 6 . 6  
p e r c e n t  were longnose  s u c k e r s .  The on ly  o t h e r  organisms 
found i n  t h e  s e i n s  were c r a y f i s h .  These r e s u l t s  were 
somewhat e x p e c t e d  due t o  t h e  o l i g o t r o p h i c  s t a t u s  o f  Los t  
Lake.  The reason  t h e  c r a y f i s h  p o p u l a t i o n  i s  h i g h  can be 
a t t r i b u t e d  t o  t h e i r  he rb ivorous  f e e d i n g  h a b i t s .  Los t  Lake 
p r o b a b l y  does  n o t  have a l l  o f  t h e  f i v e  t r o p h i c  l e v e l s  t h a t  
more p r o d u c t i v e  l a k e s  have.  Due t o  t h e  l a c k  o f  food  
r e s o u r c e s ,  an imals  of  h i g h e r  t r o p h i c  s t a t u s  are n o t  p r e s e n t  








Los t  Lake, d e f i n e d  a s  a n  o l i g o t r o p h i c  l a k e ,  d i s p l a y s  
s e v e r a l  o f  t h e  l i g h t  a t t e n u a t i o n  c h a r a c t e r i s t i c s  found i n  
such  l a k e s .  Without a v a s t  amount o f  zooplankton and 
p h y t o p l a n k t o n ,  l i g n i n s ,  t a n n i n s  o r  humic a c i d s  t o  i n t e r n a l l y  
shade  t h e  l a k e ,  t h e  one p e r c e n t  compensation p o i n t  o f  
a b s o r b e d  l i g h t  w a s  found a t  1 4  me te r s  (See  F i g .  10)  . I n  o u r  
s t u d y  t h e  compensation p o i n t  w a s  t h r e e  m e t e r s  d e e p e r  t h a n  t h e  
r e s u l t s  o f  t h e  1992 s t u d y  showed (Kaufman e t  a l . ,  1992) . The 
1993 s t u d y  w a s  execu ted  on a ve ry  c loudy day w i t h  low 
overhead  l i g h t  i n t e n s i t y .  
The d e p t h  of  t h e  compensation p o i n t  h e l p s  t o  a f f i r m  t h e  
assumpt ion  t h a t  Los t  Lake i s  o l i g o t r o p h i c .  Lakes w i t h  
compensat ion  p o i n t s  i n  t h e  range  5 . 4  - 2 8 . 3  m e t e r s  a r e  
commonly o l i g o t r o p h i c  (Wetzel ,  1 9 8 3 ) .  
The pH o f  Lost  Lake i s  i d e a l  f o r  a s o l u t i o n  l a k e  because  
t h e  h i g h  c o n t e n t  o f  ca lc ium c a r b o n a t e  a c t s  a s  a b u f f e r  t o  
p r e v e n t  t h e  l a k e  from becoming more a c i d i c .  
The c o n d u c t i v i t y  of  Los t  Lake s u g g e s t s  t h a t  it i s  no 
l o n g e r  a meromic t i c  l a k e  a s  p r e v i o u s  d a t a  proposed.  I f  Lost  
Lake were meromict ic ,  w e  would have expec ted  t h e  c o n d u c t i v i t y  
t o  i n c r e a s e  a g r e a t  d e a l  a s  w e  reached t h e  monolimnion. 
However, it o n l y  i n c r e a s e d  5 0  Jlmhos/cm which i s  f a i r l y  s t e a d y  
when compared w i t h  t h e  d a t a  from 1965 when Los t  Lake w a s  
recorded a s  meromictic.  In  1965 t h e  c o n d u c t i v i t y  a t  4 8  f e e t  
w a s  above 550 pmhos/cm, while our d a t a  a t  t h a t  depth  shows 
c o n d u c t i v i t y  a t  approximately 3 7 3  pmhos/cm. Data t aken  i n  
1930 shows t h a t  Lost Lake was not  meromictic a t  t h i s  t i m e  
e i t h e r .  A f e r t i l i z e r  was app l i ed  t o  Lost Lake i n  1949 by a 
s c i e n t i s t  named Tanner which could have caused subsequent 
meromixis t o  occur  a s  t h e  ions  s e t t l e d  o u t .  However t h e  
o t h e r  s o l u t i o n  l a k e s  i n  t h e  a r ea  t h a t  were f e r t i l i z e d  d i d  no t  
become meromictic a s  a r e s u l t  of t h e  experiment ( L a t t a ,  
1 9 6 2 ) .  
Turnover i n  a s i n k  l ake  l i k e  Lost Lake i s  d i f f i c u l t  
because of  t h e  lack  of s h o r e l i n e  development, t h e  s t e e p  
banks, and t h e  s m a l l  s u r f ace  a r e a .  However, a v i o l e n t  storm 
wi th  high winds would be succes s fu l  i n  overcoming t h e s e  
p r o p e r t i e s ,  mixing t h e  lake ,  and t h u s  d i s p e r s i n g  t h e  
monolimnion. Lost Lake probably exper ienced such a t u rnove r  
a s  a r e s u l t  of a storm, i s  no longer  a meromictic l a k e .  and 
i s  now s t r a t i f i e d  i n  a normal f a sh ion .  However, it i s  
p o s s i b l e  t h a t  a s  more calcium carbonate  e rodes ,  t h e  ions  w i l l  
beg in  t o  s e t t l e  t o  t h e  bottom once aga in  t o  form a 
monolimnion and r e e s t a b l i s h  t h e  meromictic p r o p e r t i e s  of t h e  
l a k e .  
The d i f f i c u l t y  of tu rnover  of Lost Lake could exp la in  
why t h e  f e r t i l i z e r  added t o  t h e  l a k e  s e t t l e d  t o  t h e  bottom. 
I f  t h e  o t h e r  s o l u t i o n  lakes  i n  t h e  a r e a  t h a t  Tanner 
experimented wi th  were not  a s  s h e l t e r e d  a s  Lost Lake, were 
sha l lower ,  and had more s h o r e l i n e  development, t h e  
monolimnion would not  have had t ime t o  form due t o  t h e  mixing 
of t h e  l a k e .  
Our d a t a  c o r r e l a t e s  wi th  t h e  conduc t iv i ty  d a t a  f o r  1 9 9 2  
which ranged from 312 pmhos/cm t o  362 ~ o s / c m  (Kaufman e t  
a l . ,  1 9 9 2 ) .  The i r  conclusion was t h a t  Lost Lake could not be 
c l a s s i f i e d  a s  meromictic anymore. I f  t h e r e  was a  
monolimnion, t h e  conduc t iv i ty  should be f a i r l y  s teady  a l l  t h e  
way down and show a  l a r g e  inc rease  a t  t h e  monolimnion. 
Diatoms a r e  t h e  l a r g e s t  c o n t r i b u t o r  of  s i l i c a  i n  a  l a k e .  
The i r  d ry  weight i s  made up of 2 5  t o  60 pe rcen t  s i l i c a  
(Goldman and Horne, 1 9 8 3 ) .  Diatoms dominate a f t e r  t h e  sp r ing  
tu rnove r  and a f t e r  t h e  s i l i c a  i s  used up w i l l  d e c l i n e  a s  t h e  
green a l g a e  t a k e  over  t o  use  n i t rogen .  The main reason 
diatoms d e c l i n e  i n  a  l ake  dur ing  t h e  l a t e r  summer months i s  
t h e  d e c l i n e  i n  s i l i c a .  A s  t h e  diatoms d i e ,  t h e  f r u s t r u l e s  
s i n k  t o  t h e  bottom t o  s e t t l e  i n  t h e  sediments.  
\ 
I n  an o l i g o t r o p h i c  l a k e  t h e  s i l i c a  con ten t  i s  expected 
t o  i n c r e a s e  from epil imnion,  through t h e  metalimnion and 
reach  t h e  h ighes t  l e v e l s  a t  t h e  hypolimnion (Wetzel,  1983) .  
However, Lost  Lake exper iences  an i n c r e a s e  i n  t h e  metalimnion 
which then  decreases  i n  t h e  hypolimnion. The amount of 
s i l i c a  i n  t h e  metalimnion i s  probably due t o  a high quan t i t y  
of  diatoms l i v i n g  a t  t h a t  l e v e l .  
Chlorophyl l  a  i s  used t o  determine t h e  amount of 
phytoplankton biomass and t o  e s t ima te  t h e  primary 
p r o d u c t i v i t y  i n  a  l a k e .  The ch lorophyl l  a  i n  Lost Lake 
i n c r e a s e s  from epi l imnion t o  hypolimnion. The ch lorophyl l  a  
a t  t h e  d i v i d i n g  l i n e  between epi l imnion and metalimnion ( 3 . 5  
mecers) corresponds t o  an i n c r e a s e  i n  d i s s o l v e d  oxygen. The 
phytoplankton a t  t h a t  depth  produces oxygen t h a t  c o n t r i b u t e s  
t o  t h e  d i s s o l v e d  oxygen c o n t e n t .  The c h l o r o p h y l l  a 
concen t r a t i ons  i n c r e a s e s  t o  1.37 p g / l  a t  a  depth  of 10.5  
meters  i n  t h e  upper hypolimnion. This l a r g e  i n c r e a s e  i n  
c h l o r o p h y l l  a  i n d i c a t e s  t h a t  most of t h e  phytoplankton 
biomass i s  l o c a t e d  i n  t h e  hypolimnion. Because of i t s  
o l i g o t r o p h i c  s t a t u s ,  t h e  l i g h t  p e n e t r a t e s  we l l  i n t o  t h e  upper 
hypolimnion a l lowing  a l g a e  t o  l i v e  a t  t h e s e  dep ths .  Although 
t h e  l i g h t  i n t e n s i t y  i s  low, t h e  a l g a e  have adapted  and a r e  
a b l e  t o  su rv ive  (Wetzel, 1 9 8 3 ) .  I t  i s  a l s o  p o s s i b l e  t h a t  t h e  
a l g a e  i n  t h e  hypolimnion a r e  responding t o  h igh  n u t r i e n t s  
t h a t  remain s t r a t i f i e d  i n  t h e  summer months and a r e  
u n a v a i l a b l e  i n  t h e  upper l e v e l s  of t h e  l a k e .  
S ince  Lost Lake i s  an o l i g o t r o p h i c  l a k e  t h e r e  i s  not a  
l a r g e  popula t ion  of microscopic organisms.  I n  f a c t ,  i n  t h e  
ep i l imnion  our  v e r t i c a l  p lankton tow showed on ly  a  few 
Copepod cyclopoids. More zooplankton were found i n  t h e  
metalimnion with  Daphnia t h e  most abundant a t  t h i s  l e v e l .  
Daphnia were a l s o  p l e n t i f u l  i n  t h e  hypolimnion. .Many 
zooplankton a r e  herb ivores  s o  t hey  a r e  l o c a t e d  i n  t h e  
s e c t i o n s  of t h e  water  column where phytoplankton a r e  a l s o  
found. 
The h o r i z o n t a l  p lankton tow showed more s p e c i e s  of 
zooplankton.  The most f r equen t  were s t i l l  Daphnia but  
copepods and Collembola were found a s  w e l l .  Copepods 
reproduce  a l l  y e a r  round s o  t h e r e  were many copep ids  i n  t h e  
n a p l i e r  s t a g e s  i n  a d d i t i o n  t o  t h e  a d u l t  Copepods (Pennak, 
1 9 8 9 )  W e  a l s o  saw keratella from phylum R o t i f e r a  i n  t h e  
h o r i z o n t a l  p l a n k t o n  tow. 
W e  r e c o r d e d  a  g r e a t e r  v a r i e t y  of zooplankton t h a n  a l g a e  
i n  Lost  Lake. The m o s t  common a l g a e  w a s  dinobryon which i s  
i n  t h e  d i v i s i o n  Chrysophyta.  This  a l g a e  s p e c i e s  was p r e s e n t  
i n  a l l  l e v e l s  o f  t h e  l a k e .  Most o f  t h e  a l g a e  i n  Lost  Lake i s  
l o c a t e d  i n  t h e  upper  hypolimnion.  This  a l s o  cor responds  t o  
t h e  i n c r e a s e  i n  c h l o r o p h y l l  a  c o n c e n t r a t i o n .  Many 
phy top lank ton ,  cyanophyton i n  p a r t i c u l a r ,  have a d a p t e d  t o  t h e  
lower  l i g h t  l e v e l s  i n  t h e  d e e p e r  w a t e r s .  Cyanophytes have 
a d a p t e d  t o  t h e  lower  l i g h t  i n t e n s i t y  t h r o u g h  chromat ic  
a d a p t a t i o n .  T h i s  a  p r o c e s s  by which t h e  a l g a e  produce more 
p h y c o e r y t h r i n  i n  r e sponse  t o  t h e  g r e e n i s h  b l u e  l i g h t  t h a t  
p e n e t r a t e s  d e e p e s t  i n t o  t h e  w a t e r .  Th i s  pigment causes  t h a t  
a l g a e  t o  change i n  c o l o r  t o  r e d  o r  v i o l e t  and h e l p s  them t o  
a t t a i n  t h e  maximum a s s i m i l a t i o n  of  l i g h t  p o s s i b l e  (Rhineheim, 
1 9 8 5 ) .  I n  t h e  hypolimnion w e  found t h r e e  v a r i e t i e s  of  
cyanophyta and f o u r  k i n d s  o f  d ia toms .  Our h o r i z o n t a l  p lank ton  
tow showed more a l g a e  t h a n  t h e  v e r t i c a l  p l a n k t o n , t o w  of  t h e  
epi l i rnnion ( t h e  v e r t i c a l  tow showed no a l g a e ) .  The 
h o r i z o n t a l  tow was dragged around t h e  whole l a k e  whi le  t h e  
v e r t i c a l  p l a n k t o n  tow w a s  c o n c e n t r a t e d  i n  o n l y  one a r e a .  W e  
saw numerous dinobryon i n  a d d i t i o n  t o  a  few Chlorophyta ,  f o r  
example, oocystis and some Cyanophyta, namely kirchneriella. 
From t h e  d a t a  t h a t  has been c o l l e c t e d  from Lost Lake, w e  
have concluded t h a t  it d i s p l a y s  c h a r a c t e r i s t i c s  which a r e  
o l i g o t r o p o h i c  and, d e s p i t e  p a s t  d a t a ,  no longer  meromictic. 
P r o d u c t i v i t y  of a lgae  and zooplankton a r e  extremely low and 
b e n t h i c  i n v e r t e b r a t e s  a r e  s c a r c e .  Light  p e n e t r a t i o n  i s  not  
d e t e r r e d  by high popula t ions  of zooplankton and a l g a e .  Low 
ammonia and n i t rogen  va lues  a l s o  suggest  t h a t  Lost  Lake i s  
o l i g o t r o p h i c .  However, Lost Lake does d i s p l a y  p r o p e r t i e s  
which a r e  non-ol igotrophic  and t h u s  f a i l  t o  completely 
suppor t  ou r  hypothes i s .  The d i s s o l v e d  oxygen curve i s  an 
or thograde  curve t y p i c a l l y  found i n  a more produc t ive  l a k e .  
High l e v e l s  of phosphorous a l s o  sugges t  g r e a t e r  p r o d u c t i v i t y  
t han  what w a s  observed i n  plankton samples. Based on t h e  
d a t a  c o l l e c t e d  on J u l y  1 4 ,  1993, our  o l i g o t r o p h i c  hypothes i s  
i s  not  wholly supported.  . 
Lost Lake has l o s t  i t s  meromictic q u a l i t i e s .  
Conduct ivi ty  i s  r e l a t i v e l y  uniform without a  s u b s t a n i a l  
i n c r e a s e  i n  t h e  hypolimnion which would i n d i c a t e  a  
monolimnion. A temeprature i n c r e a s e  i n  t h e  hypolimnion, 
t y p i c a l  of monolimnion with  h ighe r  s a l i n i t y ,  w a s  not  p r e s e n t .  
Lost Lake d i s p l a y s  no meromictic q u a l i t i e s  sugges t ing  t h a t  
t h e  p rev ious ly  documented monolimnion i s  no longer  p r e s e n t .  
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